Abstract. The subject of this paper is the stochastic model of client requests processed by an insurance company. The model takes into account the limited duration of insurance contracts and the dependence on time of requests service rate. A closed exponential queueing network with single-type messages is used as the model. The goal of the study is to solve the problem of finding the optimal number of employees of the insurance company on certain time intervals. The study is conducted in the asymptotic case of high network load. The results of this paper could be applied to optimize the functioning of insurance companies.
Introduction
The process of functioning of an insurance company, concluding same type insurance contracts with its clients is considered [1] . It's supposed that the maximum number of clients is K . For instance, it could be the citizenship of a town in which the company operates. 4 m of company employees engaged in contracting (insurers). Upon presentation of a claim, it goes through two stages of processing -the assessment stage and payment stage. The assessment of claims involved 1 m employees (evaluators). The payment of the charges involved 3 m lawsuits cashiers. Each of the company's customers can be in one of the following states: 2 C -in a waiting state, not going to submit an insurance claim; 1 С -in an assessment claim state; 3 С -in the cash transactions state; 4 C -in the state of making of a contract. Let's also introduce state 0 С , meaning the staying of the company's potential customer in the "external environment". Assume that processing time of claims by evaluators is distributed exponentially with time-depending parameter ) ( 1 t µ , the processing time of customers by cashiers is exponentially distributed with ) ( 3 t µ , the processing time by insurers is exponentially distributed with ) ( 4 t µ . The transition of some insurance claim from state 0 С to state 4 C , as well as from 2 C to i C , occurs at random instants of time independently on state of other claims, and regardless of the time so that probability of transition 0 С →  
. Service disciplines of messages by queueing systems are FIFO. 
Problem definition
The state of the insurance company at time instant t could be described by vector ( )
where
-total number of messages that are on stage i C ,
, and Then the company's earnings at time t is given by
Obviously ) (t k is the Markov process with continuous time and a finite set of states, so ) (t П is also a random process. With ) (t П it's easy to find an expression for the average income brought in by one customer at a time interval 
-the average relative number of customers on stage i C ,
We are interested in the problem of determining the number of evaluators 1 m , cashiers 3 m and insurers 4 m on the time interval ] , [
, that will maximize the average relative income (2) in the average absence of queues at the stages of customer service:
To solve (3) it's necessary, first of all, to find the components of vector ( )
2. Obtaining the system of differential equations for the mean relative number of messages in queueing systems
The following transitions into state
of the considered network during time t ∆ are possible:
-from state ( )
with probability ( )
-from state ( ) t k, with probability
-from all other states with probability
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Using the law of total probability and passing to the limit 0 → ∆t , one can obtain the Kolmogorov system of difference-differentials equations for states probabilities this vector is increasing as well, and it becomes possible to assume that is has continuous distribution with probability density ) , ( ) , (
is the meaning of the probability density of the random vector ) (t ξ . Let's denote by i e 4-dimensional zero vector with the exception of i-th com-
. Here 
is twice differentiable by x, then the relations:
Using it and also 1 = εK one can obtain that the probability density function ) , ( t x p of the network states vector satisfies the Fokker-Planck-Kolmogorov equation up to terms of order of smallness 
Equation (6) is the Fokker-Planck-Kolmogorov equation for the probability density function of the Markov process ) (t ξ . So components of vector of mean relative to the number of messages in queueing systems are
. According to [3] these components satisfy the following system of ordinary differential equations in terms of order of smallness ) (
Solving (10) under certain initial conditions, for example
, we obtain
, and we can begin to solve the problem (3). It should be noted that the analytic solution of (10) in the case when
is a function of time, is difficult.
The solution of the optimization problem
Obviously the right-hand side of (10) doesn't contain i m ,
. Then the objective function of problem (3) has the form , which satisfy the constraints of the optimization problem. That is the solution of (3) which has the form 
x, Z -the set of integers. In practice, the service rate and probability ) ( 21 t p are often defined by piecewise constant functions of time, for example, with two intervals of constancy: . Hence, the optimal number of evaluators -9, cashiers -2, insurers -5.
Conclusions
These studies are valid only at a high network load, i.e. in case of large number K. The accuracy of results increases with the number of messages in the network. The procedure for the computer mathematical system Maple that makes it possible calculate examples was implemented. The results of this paper could be applied to optimize the process of functioning of insurance companies.
